Increased phosphorylation of the GluR1 subunit of spinal cord alpha-amino-3-hydroxy-5-methyl-4-isoxazole propionate receptor in rats following intradermal injection of capsaicin.
Ionotropic glutamate receptors are ligand-gated ion channels that help mediate rapid excitatory neurotransmission in the CNS. alpha-Amino-3-hydroxy-5-methyl-4-isoxazole propionate (AMPA) receptors are critical for synaptic plasticity in central nociceptive transmission. The current study was designed to investigate the role of the AMPA receptor subunit, GluR1, and its phosphorylated forms (at Ser-831 and Ser-845) in central sensitization in rat spinal cord. Western blots and immunohistochemistry were performed to examine the expression and localization of GluR1 and the phosphorylated forms of GluR1 (phospho-GluR1) at Ser-831 and Ser-845 with specific antibodies. Results showed that immunolabeling of GluR1 protein in rat spinal cord can be detected at 110 kD, and two phospho-GluR1 proteins were found at 106 kD. A significant upregulation of phospho-GluR1 both at Ser-831 and Ser-845 was found by 5 min after capsaicin treatment, and this increase lasted at least 60 min. Immunostaining showed that GluR1 and its phosphorylated forms were localized in the superficial laminae of dorsal horn and quantitative image analysis supported the immunoblotting results. Our findings are consistent with the suggestions that AMPA receptors show increased responsiveness because of their phosphorylation and that this may contribute to central sensitization following intradermal injection of capsaicin.